ABSTRACT
INTRODUCTION
Land reform is a vital element of contemporary South Africa. It seeks to redress the wrongs of colonial and apartheid land policy, which has restricted 85% of South Africa's population to 15% of its land. At the end of apartheid the ANC government embarked on a three-pronged land reform project which involved redistribution, restitution and tenure reform. A redistribution goal of 30% was set for 2014 but almost no progress has been made to date. While the main objective of land reform is social justice, it has been recognized that the process should be conducted as economically efficiently as possible (Williams et al., 1998) . A willing buyer willing seller model has been adopted, with grants from the Land Redistribution for Agricultural Development (LRAD) programme in the Department of Land Affairs serving as the main funding vehicle. LRAD grants are awarded on a sliding scale from R20,000 if the beneficiary makes a R5,000 contribution to R100,000 if he or she can put up R400,000 of their own capital for the project (Jacobs et al., 2003) . Section 2 describes in detail how the land demand curves were constructed, purchased prices arrived at and the grant parcels calculated. The basic data tables and demand curves are presented in Section 3. The change over time in productive values and area farmed is discussed. Purchase prices are calculated for the two main enterprises at a range of discount rates and it is shown how much land can be bought with a typical LRAD grant. The paper ends with a discussion of the implications of these results for land willing buyer, willing seller land reform. multiplying this figure by the volume of Potato production in 1993 for Statistical region 76 (3038 tons (Central Statistical Service, 1998) ), gives a gross value estimate of approximately R181 000. Where maize prices were concerned, an average of white and yellow maize prices was used, and where wheat prices were concerned, an average of BS1 and BL1 wheat prices was used.
D:
Regional production volumes were calculated as proportions of total South African production using data from the various censuses and Abstracts of Agricultural Statistics. These proportions were then multiplied by total South African values for each product, thereby providing an estimate for gross value.
For example, Dry Bean production in Statistical Region 76 constituted 1.48% of total SA production in 1993 (Central Statistical Service, 1998 & DAFF, 2012 ). 1.48% of total Dry Bean value in SA corresponded to an approximate gross value of R1696 000 in 1993. Attwood and Heavey (1964) provide Large Stock Units (LSU) for general use,
LIVESTOCK
showing that an individual cow is equal to 1 LSU, and a sheep or goat is equal to 1/6 of a LSU. These figures were applied to the total livestock number for the whole of Gauteng in order to attain an overall LSU count for each of the relevant years.
Grazing areas contained in the 1988 and 1993 censuses were divided by the total LSUs in their respective years to arrive at hectare per LSU figures. The calculations resulted in hectare per LSU figures of 1. 6799 and 1.2857 in 1988 and 1993 respectively. These figures imply stocking rates that are three to four times higher than the industry consensus of five hectares per large stock unit (www.senwes.co.za; www.computus.co.za ). However, the latter is for untransformed natural rangelands, while in practice farmers usually combine natural grazing with crop residues.
Multiplying the number of LSUs by the hectare per LSU values provided an estimate of the amount of land each livestock type occupies. Where there is missing data concerning livestock numbers, corresponding area estimates could not be calculated. Figure 1 shows that a clear structural break in the opportunity cost of capital associated with the end of apartheid. The weighted average lending rate to agriculture has been 7.45 ±3.05% since 1994, which suggested discount rates of 4.5%, 7.5% and 10.5%. According to Middelberg (2014) appraisers have used rates of 12% and 15% in recent valuations, which reflect the cost of capital during the mid2000s when bond yields were at their highest. It should be noted that higher discount rates lower the net present value of any given income stream. To take both views on board, we settled for 8% and the more politically attractive 14%. The final step in the land value calculation was to calculate the total number of hectares that can be purchased with a R20,000 and R100,000 LRAD grant plus own contribution.
RESULTS
The basic data are presented in Tables 1 and 2.Table 3 20 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 Table 3 for details. Together these two crops made up at least 80% and sometimes more than 90% of farmland utilized in the study area. These are therefore reasonable enterprises to focus on for land reform planning. The net farm income per hectare presented in Table 4 The bottom section of Table 4 contains the number hectares that can be purchased with various sized LRAD grants plus the compulsory own contribution.
Assuming a higher discount rate in the NPV calculation leads to lower productive values, but the number of hectares that can be purchased with the smallest LRAD was relatively insensitive to the discount rate chosen. According to our calculations a R20,000 LRAD grant plus its compulsory own contribution of R5,000 will in most cases buy the beneficiary less than two hectares of arable land in Gauteng. Even at the top end of the grant range, the sum of a R100,000 grant plus the compulsory R400,000 own contribution only buys in the order of about twenty to thirty hectares of arable land. This is while Senwes estimates the minimum viable farm size for the area to be 500 hectares (www.senwes.co.za ). It is therefore completely unsurprising that very little progress has been made with land redistribution to date (Vink and Hall, 2010) .
However, before these results inspire direct policy action, it should be noted that underlying limitations in the data mean that the results are merely estimates and should not be taken as definitive truth. If such tools are to be utilized in the future, it is recommended that a more accurate statistical foundation be used, either through improved censuses or via more reliable methods in a more detailed study with a greater scope.
CONCLUSION
This paper constructed a set of stepwise demand functions using data from various census publications for Statistical Regions 76 and 78 for the years 1983 years , 1988 years , 1993 years and 2002 s method of demand function construction was applied to the gross value/hectare values which were the result of a number of estimation techniques and data cleaning methods. Horticultural products were found to be relatively high value, with tomatoes consistently holding the position of most valuable agricultural product. Field crops and area dedicated to livestock tended to be much lower in value, with livestock consistently being the lowest value activity, which, in general, takes up the majority of available agricultural land. Published cost data for maize and beef cattle imply productive values that where substantially larger than those reported by commercial agriculture and a comparison of productive values with the LRAD grants revealed that not even the biggest grant were remotely large enough to facilitate the purchase of a financially viable production unit.
The lack of consistency in the farm census reports, and the very limited scope of the most recent edition of the census is cause for concern. Furthermore the spurious estimates produced at the statistical region level makes one worry about the quality of the national estimate. It was a serious limitation to the current analysis that neither Statistics South Africa nor the Department of Agriculture and Forestry has attempted to publish enterprise budgets for the key commodity groups in agriculture for a while now. A transparent representative estimate of costs (and revenues) is an essential input into the estimation of productive values which everyone can trust.
